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(54) [Title] Compact Laser Beam Shooting Device 
(57) [Abstract] 

[Object] To provide a laser beam shooting device that can be handled in the same 
manner as a pistol or model gun bullet, and a device employing the laser beam shooting 
device in training or games. 

[Configuration] When the hammer 1 of a pistol descends, switch 2 turns ON, battery 3 
tums ON, and current is supplied to a voltage application circuit 4. When current is 
supplied to voltage application circuit 4, a laser beam 7 is emitted by a semiconductor 
laser 5, passing through lens 6 and the muzzle of the pistol as it is shot. Compact laser 
beam shooting device 8 is equal to or smaller in size than the bullet of a pistol, and is 
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employed by insertion into the magazine of a pistol instead of an actual pistol bullet. 
Further, laser beam shooting device 8 can be used to direct laser beam 7 onto a screen 
and image analysis conducted to determine where on the screen the laser beam has struck 
to detect the laser beam hit position and determine the laser beam hit rate. 
[#Fig. 1] 
[Claims] 

[Claim 1] A compact laser beam shooting device characterized by comprising 
a semiconductor laser firing a laser beam; 
a circuit applying a voltage to said semiconductor laser; 
a battery for supplying current to the voltage application circuit; 
a lens for converging the laser beam; and 

a switch for supplying current from the battery to the voltage application circuit; 
and being equipped with a housing containing said switch, battery, voltage application 
circuit, semiconductor laser, and lens. 

[Claim 2] The compact laser beam shooting device of claim 1 having a size equal to or 
smaller than that of the bullet of an actual pistol, permitting use by insertion into the 

magazine of a pistol instead of an actual pistol bullet. 

[Claim 3] The compact laser beam shooting device of claim 1 or 2 wherein, when being 
used by insertion into the magazine of a pistol instead of a pistol bullet, the switch is 
capable of maintaining an electrically connected state while the pistol hammer is down or 
for a certain period following dropping of the hammer. 

[Claim 4] The compact laser beam shooting device of claim 1, 2, or 3, permitting use by 
insertion into the magazine of a model gun instead of the bullet of a model gun in the 
same manner as in a pistol. 

[Claim 5] A laser-beam-firing training method in which the compact laser beam shooting 
device of any of claims 1 to 4 is employed to direct a laser beam onto a screen and image 
analysis of where the laser beam hits on the screen is conducted to detect the laser beam 
hit position and determine the hit rate of the laser beam. 

[Claim 6] A laser-beam-firing training device characterized by being equipped with the 
compact laser beam shooting device of any of claims 1 to 4 and a laser beam hit position 
detecting device detecting where the laser beam fired by the laser beam shooting device 
has been directed and conducting signal processing. 

[Claim 7] The laser-beam-firing training device of claim 6, further equipped with a 
device determining laser beam hits based on the detection results of the device detecting 
laser beam hit positions and image irradiation positions and on hit determination data 
calculated from image irradiation positions inputted in advance. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Application] The present invention relates to a laser beam shooting 

device, and more particularly, to a compact laser beam shooting device and to a laser- 
beam-shooting training device employing this laser beam shooting device. 
[0002] 

(Prior Art] There are conventional compact laser shooting devices that employ 
semiconductor lasers for position detection and to provide instructions. There are also 
shooting games employing laser beams, such as shown in Fig. 8. In such games, an 
image is projected onto a screen 17 by a projector 14 through a control device 13. Facing 



the screen 17, a laser gun 15 is employed to shoot a laser beam, and a determination is 
made as to whether the target on screen 1 7 has been hit or missed. In such shooting game 
devices, the size of laser gun 1 5 is greater than that of a pistol or model gun, precluding 
the feeling that the game is being played with a pistol or model gun. An example of such 
a shooting game device is described in Japanese Patent Application PubHcation No. Hei 
5-322487. 

[00031 There are also shooting game devices and shooting training devices with cables 
attached to laser guns for signal transmission and the like. However, since cables are 
attached to the laser guns in these devices, with the laser gun inserted mto the holster of 
the trainee, training in removing the actual gun from the holster and shooting it is 
precluded. 
[O004] 

[Problems to Be Solved by the Invention] To practice shooting in the same manner as 
with a real gun or model gun, a laser beam shooting device must be provided that permits 
a series of actions such as insertion of a bullet into the magazine before firing, dropping 
I the hammer, and firing the bullet. However, all^Ae aboye-des^^^^ art laser beam 

shooting devices are relatively large and must be employed witii a cable connected. 
Thus, they are inconvenient for practice shooting of guns and games employing model 
guns. 

[0005] The object of the present invention is to provide a laser beam shooting device that 
is equal to or smaller than a gun or model gun bullet in size and that does not have a cable 
for signal transmission or the like. A fiirther object of the present invention is to provide 
a laser beam shooting device that handles bullets in the same manner as guns and model 
guns. A still further object of the present invention is to provide a device for use in 
practice shooting identical to real guns and games employing model guns using a laser 
beam shooting device the same size as a bullet. 
[O006] 

[Means of Solving the Problems] The above-stated objects of the present invention are 
achieved by the following configuration; that is, a compact laser beam shooting device 
comprising a semiconductor laser firing a laser beam; a circuit applying a voltage to said 
semiconductor laser; a battery for supplying current to the voltage application circuit; a 
lens for converging the laser beam; and a switch for supplying current firom the battery to 
the voltage application circuit; and equipped with a housing containing said switch, 
battery, voltage application circuit, semiconductor laser, and lens. The compact laser 
I beam shooting device of the present invention hasjht^desirablg^form of a cartridge in 
which the switch, battery, voltage appUcation circuit, semiconductor laser, and lens are 
arranged in a housing. The compact laser beam shooting device of the present invention 
is desirably equal to or smaller than an actual pistol bullet in size, and can desirably be 
employed by insertion into die magazine of a pistol instead of an actual pistol bullet. 
When thus inserted, the switch is desirably capable of maintaining an electrically 
connected state while the pistol hammer is dovm or for a certain period following 
dropping of the hammer. The compact laser beam shooting device of the present 
invention can be employed by insertion into the magazine of a model gun instead of a 
model gun bullet in the same manner as in a pistol. 

[0007] The above-stated objects of the present invention are achieved by the following 
configuration. That is, a laser-beam-shooting training method in which the above- 



described laser beam shooting device is used to direct a laser beam onto a screen and 
image analysis is conducted as to where on the screen the laser beam has hit to detect the 
laser beam hit position and determine the laser beam hit rate, and a laser-beam-shooting 
training device equipped with the above-described laser beam shooting device and a laser 
beam hit position determining device detecting where the laser beam fired by the laser 
beam shooting device has been directed and conducting signal processing. Further, the 
laser-beam-shooting training device of the present invention is desirably equipped with a 
device determining laser beam hits based on the detection results of the device detecting 
laser beam hit positions and image irradiation positions and on hit determination data 
calculated from image irradiation positions inputted in advance. 
[O008] 

[Operation] The compact laser beam shooting device of the present invention is inserted 
into the magazine of a pistol or model gun instead of a pistol or model gun bullet. The 
hammer of the pistol or model gun turns ON the switch of the compact laser beam 
shooting device, current from a battery is supplied to a voltage application circuit for 
semiconductor laser light emission, and a laser beam is emitted by the semiconductor 
laser. The laser beam passes through a lens and is fired fi'om the muzzle of the pistol or 
model gun. 

[0009] Thus, since no cable for signal transmission to and fi*om the laser beam shooting 

device is attached to the pistol or model gun in the present invention, the laser beam 

shooting device can be handled in the same manner as a real bullet. The laser beam 

shooting device of the present invention is uiserted into the magazine of a gun and 

shooting practice or a game is conducted just as if firing real bullets. 

[0010] Further, the laser beam shooting device of the present invention can be employed 

by insertion into various pistols and model guns owned by an individual and used without 

losing the sensation of the strength and weight of the trigger. 

[0011] Simulated shooting of bullets is conducted by directing the laser beam onto a 

screen using the laser beam shooting device of the present invention. In this method, 

image analysis is conducted to readily determine where the laser beam has hit an image 

projected onto the screen by a projector, 

[0012] 

[Embodiment] An embodiment of the present invention is described below with 
reference to die figures. Fig. 1 is a bloclc diagram of a compact laser beam shooting 
device relating to the present embodiment. When the hammer 1 of the pistol drops, 
switch 2 tums ON and current from a battery 3 is supplied to a voltage apphcation circuit 
4, When current is supplied to the voltage apphcation circuit, a laser beam is emitted by 
a semiconductor laser 5. This laser beam 7 passes through a lens 6 and is fired from the 
muzzle of the pistol. The period of firing of laser beam 7 can be adjusted to be the period 
during which switch 2 is ON or to be a fixed period after the switch tums ON. 
[0013] Fig. 2 is an assembly drawing of die compact laser beam shooting device shown 
in Fig. 1. The configuration is one in which sv^tch 2, battery 3, voltage application 
circuit 4, semiconductor 5, and converging lens 6 are sequentially housed in a housing 16 
identical in size to the magazine of a pistol or model gun. 

[0014] Fig. 3 shows how compact laser beam shooting device 8 is inserted into a pistol 9. 
Compact laser beam shooting device 8 is employed by being inserted just like a bullet 
into magazine 10 of pistol 9. After inserting compact laser beam shooting device 8, 



magazine 10 is replaced. When trigger 37 of pistol 9 is pulled, hammer 1 drops, the 
switch 2 (see Fig. 2) of compact laser beam shooting device 8 engages, and a laser beam 
is fired by compact laser beam shooting device 8, Further, compact laser beam shooting 
device 8 can be employed in flie same manner as in a pistol or in a model gun. When 
employing compact laser beam shooting device 8 in a model gun, a muzzle 39 smaller in 
diameter than compact laser beam shooting device 8 is formed in the barrel 38 as shown 
in Fig. 4, and a light-transmitting member such as an optical fiber is packed into muzzle 
39. ' 

[0015] The configuration of switch 2 will be described using Fig. 5. Switch 2 is 
comprised of metal plates 32, rubber 33, and a piezoelectric element 34. Trigger 37 (see 
Fig. 3) is pulled, hammer 1 drops, contacting metal plate 32, at which point pressure is 
applied to piezoelectric element 34 sandwiched between two metal plates 32 and a charge 
is generated. Rubber 33 is mounted around piezoelectric element 34 so that piezoelectric 
element 34 is not damaged by the impact when hammer 1 drops. The charge generated 
by piezoelectric element 34 passes through a lead wire (not shown) mounted on 
piezoelectric element 34 to connector 35. Both the positive and negative poles of battery 
3 are connected through leads to connector 35. Metal plates 32, rubber 33, piezoelectric 
element 34, battery 3, and connector 35 are integrated into a part that can be replaced 
when worn out. This is referred to as battery element 36, which is replaced when battery 
3 and piezoelectric element 34 have been worn down or damaged. 
[0016] In addition to the above configuration, switch 2 can be configured with 
piezoelectric rubber, optical sensors, or a combination of a mechanical switch and an 
elastic member (of rubber or the like). Compact laser beam shooting device 8 is not 
limited to pistols, and can be employed in any small firearm. Its length may be made 
identical to that of the barrel. 

[0017] Fig. 6 is a perspective view of how compact laser beam shooting device 8 is 
directed toward a screen 17 and firing training is conducted. A training image is 
projected by a control device 13 onto screen 17. The trainee, facing the image, employs 
compact laser beam shooting device 8 of the present embodiment that has been inserted 
into the magazine of a pistol or toy gun, handling laser beam shooting device 8 just as if 
it were a bullet, and pulls trigger 37, causing hammer 1 (Fig. 3) to drop. When this 
occurs, laser beam 7 is fu:ed onto screen 17 by compact laser beam shooting device 8. 
[0018] Control device 13 monitors screen 17, and when laser beam 7 hits screen 17, 
determines the target in the image that has been hit at diat time. Fig. 7 is a control block 
diagram of the embodiment shown in Fig. 6. First, training image 29 is compressed by 
the MPEG system. The MPEG system is an international standard relating to the 
encoding of image and audio data established by ISO (International Organizadon for 
Standardization) 1 1 172-2. The data that have been compressed by the MPEG system by 
MPEG compression element 28 are stored in memory 27. The compressed data of 
MPEG compression element 28 are reproduced by MPEG reproduction element 24, 
passing via scan converter 23 to projector 14, which projects them onto screen 17. The 
trainee faces the training image projected onto screen 17 and fires laser beam 7 from the 
compact laser beam shooting device 8 of the present embodiment. 
[0019] The position detecting element 20 in laser beam hit position detecting device 22 
monitors the screen. It is a semiconductor element that detects where on screen 17 the 
laser beam has been directed when laser beam 7 is directed onto screen 17. For example, 



the SI881 made by Hamamatsu Photonics can be employed as position detecting element 
20. Position detecting element 20 has a small effective light-receiving area. A lens 19 is 
positioned in the front of position detecting element 20 so that the entirety of screen 17 
enters the effective light-receiving surface. Further, a band pass filter 18 passing only 
light of the wavelength of laser beam 7 is provided on lens 19 so that only laser beam 7 
enters. The output of position detecting element 20 is converted to a voltage level by 
signal processing circuit 21. As set forth above, laser beam hit position detecting device 
22 is comprised of band pass filter 18, lens 19, position detecting element 20, and signal 
processing circuit 21. 

[0020] The voltage level obtained by signal processing circuit 21 is converted to a digital 
value by AD conversion element 26, and coordinates on screen 17 are computed by 
control element 25. Memory 27 stores hit determination data for each frame of the 
image. Hit coordinates and hit determination data are compared and hit determinations 
are made. The training results are outputted by printer 30 and monitor 3 1 . 
[0021] 

[Effect of the Invention] Based on the present invention as set forth above, the laser 
beam shooting device can be inserted into the magazine of a pistol or toy gun for use. 
Since no cable for signal transmission firom the pistol or model gun is attached, training 
can start with insertion into the pistol magazine. Further, the laser beam shooting device 
can be inserted into the various pistols and model guns owned by an individual and used 
without losing the sensation of trigger strength and weight. 
[Brief Description of the Figures] 

[Fig. 1] A block diagram of the laser beam shooting device in an embodiment of the 
present invention. 

[Fig, 2] An assembly diagram of the laser beam shooting device in an embodiment of the 

present invention. 

[Fig. 3] A perspective view of an example employing the laser beam shooting device in 

an embodiment of the present invention by loading it into a pistol. 

[Fig. 4] A perspective view of an example employing the laser beam shooting device in 

an embodiment of the present invention by loading it into a model gun. 

[Fig. 5) A diagram of the configuration of the switch of the laser beam shooting device in 

an embodiment of the present mvention. 

[Fig. 6] A perspective view of a bullet firing training device employing the laser beam 

shooting device in an embodiment of the present invention. 

(Fig. 7] A control block diagram for the determination of hits by the laser beam shooting 
device in an embodiment of the present invention. 

(Fig. 8] A conceptual drawing of a conventional laser beam shooting device. 
[Key to the Numerals] 

1: Hanmier; 2: switch; 3: battery; 4: voltage application circuit; 5: semiconductor laser; 6: 
lens; 7: laser beam; 8: laser beam shooting device; 9: pistol; 10: magazine; 13: control 
device; 14: projector; 15: laser gun; 16: housing; 17: screen; 18: filter; 19: lens; 20: 
position determining element; 21 : signal processing circuit; 22: laser beam hit position 
determining device; 23: scan converter; 24: MPEG reproduction element; 25: control 
element; 26: AD conversion element; 27: memory; 28: MPEG compression element; 29: 
image; 32: metal plate; 33: rubber; 34: piezoelectric element; 35: connector; 36: battery 
element; 37: trigger; 38: barrel; 39: muzzle 



[Fig. 1) 

[(left) Hammer 1] 
(Fig. 21 

[(left) Laser beam?] 
[Fig. 7] 

[(17) Screen (8) Laser beam shooting device (14) Projector (18) Filter (19) Lens (20) 
Position detecting element (21) Signal processing circuit (23) Scan converter (24) MPEG 
reproduction element (25) Control element (26) AD conversion element (27) Memory 
(28) MPEG compression element (29) Image (30) Printer (3 1) Monitor] 
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(54) SMALL-SIZED LASER RAY SHOOTING DEVICE 

(57) Abstract: 

PURPOSE: To provide a laser ray shooting device which 
can be handled in the same way as the firing of pistol 
and model gun bullets and a device which is used for 
shooting training or game by using the same. 

CONSTITUTION: When a hammer of a pistol descends, 
a switch 2 becomes ON, and at the same time a battery 3 
becomes ON, and an electric current is fed to a voltage 
impression circuit 4. When the electric current is run 
to the voltage impression circuit 4, laser rays are 
emitted from a semiconductor laser 5, and the laser rays 
7 are emitted from a muzzle of the pistol through a lens 
6. The size of a small-sized laser ray shooting device 8 
is the same as or less than the size of the bullet of 
the pistol, and the device 8 is used by being inserted 
into the magazine of the pistol in place of an actual 
pistol bullet. Also, laser rays 7 are irradiated on a 
screen by using the laser ray shooting device 8, and the 
image analysis of which position on the screen has been 
hit by the laser rays is conducted. By this way, laser 
ray hitting positions are detected, and the 
discrimination of the hit rate of the laser rays can be 



conducted. 
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